Allergen-driven suppression of thiol production by human dendritic cells and the effect of thiols on T cell function.
Dendritic cells are a major source of extracellular thiols needed for T cell activation, a process in which CD40-mediated stimulation plays a pivotal role. The Dermatophagoides pteronyssinus group 1 mite allergen (Der p 1) has previously been shown to cleave CD40 from the surface of human dendritic cells, thereby suggesting that Der p 1 might compromise the ability of these cells to sustain thiol production during T cell activation. This has therefore prompted us to examine the effect of the mite protease allergen Der p 1 on thiol production by human dendritic cells. Monocyte-derived dendritic cells were treated with either proteolytically active or inactive Der p 1 and then stimulated through CD40 for extracellular thiol detection. The effect of thiol (N-acetyl-l-cysteine) and thiol inhibitors on naïve T cell responses, including CD25 and FOXP3 expressions, cell proliferation and cytokine production, was determined. Here, we show that Der p 1-mediated cleavage of CD40 from the surface of dendritic cells suppresses the ability of these cells to produce extracellular thiols, and that reducing thiols are needed for the generation of the T helper type 1 (Th1), T cytotoxic type 1 (Tc1) and T regulatory (Treg) cell phenotypes. We conclude that Der p 1-driven suppression of thiol production by dendritic cells may disrupt Th1/Tc1 and Treg cell development, and in doing so could lead to Th2/Tc2 cell responses and allergy.